From the outset our approach to the problem was influenced by the depressing results of primary ligation of the main limb vessels quoted in the surgical literature of the last war and by the statistics given by Ogilvie and Stout at a surgical conference in Cairo. That the results of primary ligation even in very experienced hands were not significantly altered in the later stages of the Italian campaign is shown by the figures kindly given to me by Lieut.-Colonel C. G. Rob which comprise the cases of arterial injury encountered by him in his last battle period with a Field Suirgical Unit: In addition during the same period six lower limb and three upper limb amputations had to be carried out for purely arterial lesions because of the prolonged pressure of tourniquets. Stammers (1945) at a surgical conference in Rome gave the following figures from the Eighth Army front:
Femoral ligations 31, amputations 21 or 68% Popliteal ligations 36, amputations 26 or 72% An analysis of the 21 cases of primary ligation in our series shows that 16 involved the brachial (6), femoral and popliteal (5 each) arteries. Six amputations had been carried out before admission, seven had limbs severely crippled by ischzemic changes and in only three cases (2 brachial) were the results really good.
The almost constant laceration and the extensive intimal damage occurring in arterial wounds make primary suture possible on rare occasions. One such case, operated on by Lieut.-Colonel G. Blackburn, was admitted. Although the lateral suture of the popliteal artery had resulted in thrombosis a day or two after operation the circulation was well established and Professor Learmonth informs me that the final result is exceedingly good.
In the M. R. C. memorandum on Arterial Injuries (1944) it was suggested that it might be possible to make a musculo-fascial barrier over the injured vessel and the records of two cases are of some interest. JUNE-SURG. 1.
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Proceedings of the Royal Society of Medicine 32 CASE I.-Sgt. I. S., aged 32, sustained a large wound of the popliteal fossa with severe external bleeding which required the application of a tourniquet for its control. The tourniquet was loosened at intervals and, ten hours after wounding, four pints of blood were transfused and the wound was excised. As the surgeon could feel the artery pulsating it was not explored. Eight hours later there was another brisk haemorrhage which could only be arrested by the application of a tourniquet: two pints of blood were transfused, the wound was inspected and a superficial vein was ligated. Three days later the wound, which measured 7 by 4i in., was closed by suture. Five days after this oper,ation there was another brisk hemorrhage but this had stopped when he reached the theatre and two days later a superficial haematoma was evacuated without incident. On the fourteenth day after wounding, the patient noted thLrobbing and pulsation behind his knee. On his admission to the vascular centre there was a large varicose aneurysm of the popliteal vessels but his leg was not affected by ischaemia ( fig. 1 ). CASE II.-Cpl. R. M., aged 34, was wounded on a commando raid and could not be evacuated to the Italian mainland for thirty-six hours. He was admitted in a routine convoy forty-eight hours after wounding with through-and-through wounds of the thigh. The femoral artery was contused but not thrombosed and a musculo-fascial barrier was formed over it. A delayed traumatic aneurysm resulted and was treated at a later date with success and the limb was unaffected by ischaemic changes.
Only two cases but they serve to show the practical nature of the method. They also emphasize the need for retaining such cases under constant supervision and delaying their evacuation until the wounds have healed and the danger of further bleeding is over.
The results of primary ligation quoted do not take into account the severity of the associated soft tissue wounds. Arterial wounds fall into two main classes:
(1) Those associated with large soft tissue wotnds and severe external hwmorrhage.-There is often severe damage to the potential collateral vessels. Such cases demand urgent surgical treatment which, in view of the almost inevitable laceration of the vessel wall, will result in ligation unless some means of restoring the circulation such as a type of Tuffier's tube or Blakemore's vein graft is employed. Restoration of the circulation in a limb whose blood flow has been interrupted for a considerable time leads to the rapid absorption of the products of disordered metabolism from it and may endanger the life of the patient. Further work is required before such methods can be brought into general use and until then the need for amputation following primary ligation in such cases should not be regarded as failure but as the price some patients have to pay for life-saving surgery.
(2) Arterial wounds associated with trivial wounds of entry, with through-and-through wounds or occurring in multiple peppering with small fragments.-This type is characterized by bleeding into the tissues and the clinical recognition of the arterial wound is of the utmost importance. The benefits of full wound excision can only be secured at the expense of the abrupt interruption of the blood flow, for ligation will be necessary in most cases. Despite the arterial injury there is always a flow of blood through the vessel and it is often sufficient for the peripheral pulses to be felt. All such wounds should be auscultated: the presence of local swelling and a systolic murmur are indicative of arterial wounding and operation should be delayed until the collateral circulation has become established in the absence of definite indications for earlier intervention. In the absence of local swelling and murmur failure to feel the peripheral pulses indicates complete division of the arterv, contusion followed bv thrombosis or traumatic arterial spasm and only exploration can establish the diagnosis. Table II gives the details of the 78 cases of arterial injury of this type admitted to the Field Centre. Spontaneous cure resulted in two cases: (1) An aneurysmal varix of the superficial femoral artery, and (2) a small false aneurysm of the common carotid artery.
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Section of Surgery 485 Treatmnent.-As already stated this was influenced bv the results of the primary ligations wve had seen. It was felt that sooner or later operation Nwould be required in emergency and that arterial repair would be the only method likely to secure a fullv functioning limb. In the early cases, therefore, suture was carried out when technicallv possible even in the presence of a good collateral circulation in order that technical skill might be acquired and so enhance the chances of success in cases in which it was vitally necessary. For this reason the number of suture operations is high.
The ischxmiiic or potentially ischamic linmb. The limb was kept at rest outside the bedclothes and exposed to a cool environmental temperature, fans being in constant use during the summer months. It was kept in the position which was observed to give the maximum circulation, usuallv about six inches below heart level. The limb was slightlv elevated on itself in cases in which there was peripheral cedema; otherwise it was kept level or slightly dependent to produce moderate venous congestion. Reflex vasodilatation was employed as a routine and was supplemented in the earlier cases bv paravertebral nerve blocks and, after operation, by repeated doses of morphine. Penicillin was used liberally in the control of infection in the associated wounds and in wounds distal to the lesion. Inidicationzs for early operationz.-The indications for operation before the development of the maximum collateral circulation were: (1) External haemorrhage; (2) increase in the size of the swelling associated with increasing peripheral isch,vemia; (3) suppuration at the peripherv of an arterial hoematoma; (4) secondary hteniorrhage; and (5) in very large haematomata because of pressure on the potential collateral vessels or because of severe pain not relieved by sedatives. Mistakes were made in three popliteal lesions in which operation xvas carried out because of the rapid enlargement of the swelling and all were found to be gross local dilatations of the vein in aneurysmal varicesan error to which Makins (1919) drew attention in the last war. Fortunatelv transvenous suture was successfull in each case. Emergency operations were carried out in five cases in which the lesion found was identical with that recently described by Paterson Ross (1946) , viz. a mass of blood clot surrounded by fluid bloood within a ihin sac wall derived from the surrounding connective tissues. The emergency arose with dramatic suddenness in every case and thev were regarded as cases in which the original sac had become detached from the margins of the arterial opening and further bleeding had occurred around its periphery.
Arteriography.-No complications followed its use, the technique employed being similar to that described by Learmonth (1944) . This diagnostic method gives reliable evidence of the exten-t of the collateral circulation and may also be of value in localizing the site of the arterial injuly. It is unfortunately of little value in old-standing cases of aneurysmal varix merely showing a faint outline of the grossly dilated vein (figs. 2, 3, 4). It was carried out in a few cases of large b,aematoma and here it confirms the clinical finding that there is always some circulation through the affected vessel.
Heparinl. Heparin was employed after arterial suture operations but was not employed after transvenous suture of aneurysmal varices. Its control by body-weight was verv uncertain and different batches seeined to vary in their potency so that repeated estimations of the coagulation time had to he carried out dav and night. In cases in which there was no contra-indication to its ulse a pre-operative test dose was given and the post- 
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Section of Surgery 487 It is of interest to note that arterial suture was only possible in three of the emergency cases, an experience directly contrary to that of those who advocate early operation and repair.
Dissection was most difficult three to four weeks after wounding and was always more difficult in the larger lesions because of the increased fibrosis. In arterial and varicose aneurysms the false sac was opened and further dissection was carried out from within. Portions of the sac wall were never used to repair the vessel although in some cases after lateral suture of the arterial opening the suture line was reinforced by bringing the sac wall together over it. No attempt was made to remove the sac wall when important structures were incorporated in it and in cases in which its removal seemed likely to damage collateral vessels. Arterial branches entering the aneurysm were occluded by suture from within the sac. The companion vein was not ligated unless it was so damaged that its ligation could not be avoided.
Lumbar ganglionectomy was employed in one case in which the common iliac artery had to be ligated but apart from this case and a case of posterior tibial aneurysmal varix admitted after sympathectomy had been performed, sympathectomy was not carried out.
7The control of hxmorrhage at operation.-A tourniquet was employed in arterial and varicose aneurysms but its use was given up in aneurysmal varices after failure to cure a posterior tibial fistula. When the site of the lesion precluded the use of a tourniquet the artery was exposed and temporarily secured above the lesion, and in all cases in which haemorrhage was liable to be considerable an intravenous infusion was begun before operation in order that transfusion could be started immediately when required. lFresh blood was always used.
The results of treatment.-In the 62 operations there was one death following ligation the common iliac artery just proximal to a huge lesion of the external iliac artery. The haematoma was pressing on the iliac vein. Following the operation the tension of the swelling was greatly reduced and twelve hours after operation the patient collapsed from overwhelming toxaemia probably from the absorption of metabolites from the limb.
In one axillary lesion operated on in emergency in which ischzemic changes were already present these were increased and gangrene of two digits occurred. Recurrence followed three weeks after operation in the case in which the fistula was ligated.
In the remaining cases there were no complications and secondary hlemorrhage after operation did not occur. In the suture operations the peripheral pulses were never lost whereas following direct ligation, even as long as two years after wounding, they were always absent for some days after operation. In three cases in which arteriography was carried out some eight weeks after arterial suture the arteries were shown to be patent and there was no sign of the development of a collateral circulation. In one of these cases the arteriogram showed a dilatation like a plumber's wiped joint at the site of the transvenous suture although this gave no signs on clinical examination (fig. 5).
A military surgeon can of necessity quote only immediate results and the correctness or otherwise of our approach to the problem can only be assessed by a long term follow up. It is to be hoped that this may yet prove possible at least in the British cases.
From the work of the special centre the following conclusions seem justifiable.
(1) The initial treatment of arterial wounids associated with minor soft tissue wounds should be conservative.
(2) Wounds in the vicinity of large vessels should always be auscultated before primary surgery is carried out.
(3) Operation should be delayed until the collateral circulation is fully established in the absence of definite indications for earlier intervention.
(4) The nature of the operation to be carried out can only be decided when the exact pathology has been displayed and assessed.
(5) In arterial and varicose aneurysms a tourniquet should be employed. If this be impossible the proximal artery should be controlled provisionally as the first step in the operation and arrangements made for the immediate giving of blood.
(6) The care of the potentially ischaemic limb is of the utmost importance and reflex vasodilatation is of definite value.
(7) The blood volume should be restored to normal as soon as haemorrhage is fully controlled.
Mr. A. M. Boyd: My experience of vascular injuries is linmited to those cases referred to a Base Hospital in Egypt between October 1942 and October 1945. Altogether 28 aneurysms were treated. A few recent injuries to blood-vessels from local accidents were seen. There were a few cases of secondary haemorrhage. Altogether 41 main vessels were ligated for one reason or another.
Ligature of the main artery of a limb carries with it a considerable risk of gangrene. Sir George Makins collected a -series in World War I in which the primary artery had been ligated and the fate of the limb left to the collateral blood flow.
The percentage of cases complicated by gangrene according to arteries involved were as follows: Subclavian 25%; axillary 16-6%; brachial 23 0/; femoral 25%; popliteal 41[6%.
Apart from frank gangrene depleted blood flow leads to ischi-emic necrosis of muscle and fibrosis, wasting of muscles and nerve palsies. Even if these grosser manifestations are not seen inadequate blood supply to the muscles is revealed in the lower extremities by intermittent claudication. The fate of the limb after ligature of a main artery depends upon the collateral circulation. Every effort must be made to expand it quickly and blood-pressure must be kept up. The limb should be kept below the level of the heart by blocks under the head of the bed.
The iimb should be kept cool to reduce metabolism and the rest of the body warm to aid sympathetic release.
The quickest method of dilating the collateral circulation is by sympathectomy. It has been practised in America for many years. Gage of New Orleans has carried out sympathetic block in all cases of traumatic injuries to blood-vessels and in operations upon aneurysms since 1930 without the occurrence of a single case of gangrene. Doubt has been cast upon the efficacy of this procedure by theoretical considerations. It ha's been stated that experimental stimulation of the sympathetic leads to vasoconstriction in the artery but increased blood flow to the muscles. Blocking the sympathetic would therefore reduce the flow to muscle.
Theis, however, has shown convincingly by animal experiment that sympathectomy increases the total inflow to a limb and also increases the collateral circulation after ligature of the main vessel.
Barcroft has recently shown that there are vasoconstrictor fibres in the muscles of man. Clinically it is well known that sympathectomy will improve intermittent claudication proving that the blood supply to the calf muscles has been improved.
I have ligated 41 main vessels. In 40 of them a sympathectomy was carried out either at the time of ligature or a fortnight before. Most of them were not simple ligations but extensive excisions of long segments of artery. In this series there was one example of gangrene following an excision of an arteriovenous aneurysm in Hunter's canal. In one case of arteriovenous aneurysm of the first part of the right subclavian, sympathectomy was impracticable on account of dense adhesions round the apical pleura.
Operation was followed by ischaemic necrosis of the forearm muscles. In traumatic false aneurysm the artery was ligated on either side of the sac, the sac opened, clot turned out and subsidiary vessels ligated. As much of the sac wall that could be removed with safety was excised. A sympathectomy was carried out in each case.
Time of operation.-It is undoubtedly wise to wait three months before operation is undertaken, but in my experience it is seldom possible. In all but two cases, operation had to be carried out much earlier on account of bleeding, pain from pressure on nerves or infection.
In arteriovenous aneurysm quadruple ligature with excision of aneurysm when practicable, accompanied or preceded by a sympathectomy, was performed. There was one case of gangrene after an extensive excision of an aneurysm in Hunter's canal.
My experience leads me to. believe that the safest method of ensuring an adequate collateral circulation is by releasing vasoconstriction by sympathectomy.
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Seetwon of Surgery 489 Arterial harmatomas.-These were treated by ligature proximal and distal to the wounded point, witlh the addition of endo-aneurysmorrhaphy if any branch, opened into the sac. If the -sac dissected' easily, as a general rule it was removed, but we-'had no hesitation in leaving the sac if it appeared possible that the dissection would risk collateral vessels. On one or two occasions we were chagrined to find that the cause of a lesion, which we had believed to be an injury to a peripheral nerve, was the existence of an arterial haematoma; for example in a case in which a false aneurysm of the thoracic axis had formed between the two heads of the median nerve. I believe it to be important that the ligatures should be placed as close as possible to the injured segment, and I do not agree with Holman (1944) that the proximal ligature should be placed just distal to the largest visible collateral. In our experience when an artery is cleanly divided between ligatures, the proximal clot is short and there seems no reason to doubt that branches too small to be seen at operation may subsequently enlarge to provide a proportion of the collateral circulation.
We have been specially interested in arterial aneurysms in the neck. On one occasion we had to deal with an aneurysm at the origin of the external carotid in which the foreign body had entered from the opposite side and had traversed the pharynx. The problem of access to more proximal aneurysms has not always been easy to solve. In one case in which a very large aneurysm havin,g its origin in a wound, of the third part of the subclavian artery extended into the superior mediastinum, the inner end of the clavicle and the upper part of the -sternum were removed piecemeal subperiosteallv, and we were gla-to find that after this rather mutilating procedure function was very little impaired. In 'dealing with aneurysms of the common carotid artery for which ligature was likely, we -have first performed a sympathectomy on the opposite side, and' after seven, days treated the aneurysm and done a sympathectomy on the same side in order to provide immediate maximal dilatation of collateral channels. In ligating the left common carotid artery at its origin from the aorta, a technical point of some importance is to ensure, by temporary occlusion of the vessel and palpation of the radial pulse, that one is not dealing with a left innominate artery.
Arteriovenous aneurysms.-The side-effects of these are well known. The earliest date at which we have detected cardiac enlargement is two months after injury. That the degree of cardiac enlargement depends on the size of the communication is shown quite well in a case in which two fistulac were present. After dealing with the one between the superficial femoral artery and vein, the cardiac size diminished. We found, however, that a thrill and murmur still persisted, and six months after the first operation the heart had begun to enlarge again. At a second operation, a fistula between the profunda and the femoral vein was repaired.
With regard to the Branham phenomenon, my colleague Mr. Maybury communicated to me the acute clinical observation that while the diminution in pulse-rate followed immediately on the obliteration of the fistula, the return to the previous rate was a rnore gradual process, and this we verified by making a combined sound track and electrocardiogram in a patient who had a fistula between the medial circumflex artery and the profunda vein. Many of these patients show a relative polycythaemia as well as an increased blood volume, and in many the haemoglobin content of the individual corpuscle -is increased.
With regard to treatment, we have noticed spontaneous healing in one case in which a fistula had existed between the brachial artery and vein. Like other workers, we have seldom found it possible to carry out reparative surgery.
We have had a number of interesting anatomical types. In one case two fistulae were present close to each other between the popliteal artery and vein. In a second case, which I lhave recorded (1945) , both the common carotid and vertebral arteries contributed to the fistula. Ligation' of both these vessels in a man of 43 was not followed by any untoward effect. In a third, a revolver bullet had completely divided the common carotid artery, and nine months afterwards at operation we found the distal end thrombosed while the proximal end communicated through a sac with a large opening iri the internal jugular vein, thus giving rise to what was at least a partial reversal of the cerebral circulation as evidenced by unilateral swelling' of the face and conjunctival venous stasis. This patient did well after operation.
Like other workers, we have had a patient with an arteriovenous aneurysm who did not know that he had been wounded. In none of our cases of arteriovenous aneurysm have we been able to detect any 'further nutritional change, either superficial or deep, after treatment by quadruple ligation and excision. Methods of examitnation.-We have rarely used arteriography in the localization of arterial haematomas, and the method does not lend itself well to the identification of the site of an arteriovenous fistula. We have made considerable use of an observation, also indicated to me by Mr. Maybury, that the murmur in an arteriovenous fistula can be heard in the arm of the observer when his hand is placed over the region of the fistula. By using this method of "auscultation at a distance" with the index finger as the exploring digit, we have been able to localize the maximum point of intensity of a murmur with considerable accuracy. Finally, except in carotid lesions, we have not employed sympathectomy on more than one or two occasions as a preliminary to ligature of a large vessel. It has seemed to us that the collateral circulation after two or three months has always been adequate, and we rhave attempted to avoid any immediate post-operative risk by reflex vasodilatation combined with the-administration of morphia which appears to have a decidedly beneficial effect in reducing vasoconstrictor tonus. Our practice has been to wrap the limb on which the operation has been done in a sterile towel without any constricting bandage, and to leave it at room temperature with the head of the bed slightly raised to interfere somewhat with the venous return. We are satisfied with the results of this procedure, except that it has become apparent that we ought more often to^have realized the importance of preserving, if possible, -the main venous channels, a refinement to which attention has recently been drawn by Professor Paterson Ross (1946) .
Vascular tumours.-One matter which may not have come within the experience of surgeons in vascular cent-res in the theatre of war is the occasional development of a vascular tumour following injury. We have had several such cases, and in most, but not in all, a small cutaneous hemangioma has previously been present, a circumstance which lends support to Reid's (1925) view that hzemangiomas in general represent areas in which the primitive arrangement of vessels has not completely developed into its permanent form. One exampls will suffice. A pilot officer knocked his arm on the wing of his aeroplane, over the site of a small nevus, and eighteen months afterwards this area was the site of a large pulsating tangle of vessels fed by three large trunks containing arterial blood. The tumour involved the skin and sent communications to the intramuscular clefts. It lent itself to excision with a satisfactory result. I mention this type of case because I believe that other examples will turn up from time to time in the postwar period.
Professor F. Albert (Liege): My own clinical experience dates from the last war, since when I have been continuously interested in all aspects of the surgery and pathology of vascular lesions, the treatment of which has benefited in no small degree by the general progress brought about by the use of sulphonamides, heparin, and the discovery of penicillin.
It has been known for many years that the obliteration of a large artery is followed by vasomotor disturbances of critical importance. On the Continent at least there is a tendency to regard these reactions as being purely vasoconstrictor in origin, which therefore demand therapeutic measures in order to produce vasodilatation.
In the past there has been, a general consensus of opinion that all obliterative arteriaI lesions, which are accompanied by irritation of the vessel wall, directly cause vasoconstrictor reflexes. This view has particular reference to trauma of the arteries which is followed by thrombosis, to arterial embolism and spasm. It even includes venous thrombosis, especially when accompanied by phlebitis.
To deal with these vasoconstrictive phenomena the most useful means at our disposal have been:
(1) Resection of the thrombosed segment or removal of the embolus, which, if done early, also prevents extension of the thrombosis to the collateral vessels.
(2) Infiltration of the appropriate sympathetic chain with novocain when the disease is acute, or, when the patient's condition permits, resection of the sympathetic chain in less acute or chronic lesions.
(3) More recently peri-arterial infiltration with novocain, or even proximal intraarterial injection of novocain has been used; and the latter is specially useful when obliteration is incomplete.
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Section of Surgery 491 (4) The way in which Professor Learmonth has applied to clinical surgerv the observations of Sewall, Sandford, Francois Franck and later Stewart is of great interest. He has been able to produce vasodilatation in the affected limb by warming the opposite healthy limb, or even by warming the other limbs.
In this connexion, I wish to emiphasize a point which seems to be of real interest. It is that simple obliteration of the main blood supply of the limb, whether by localized compression or by ligature, does not produce any vasoconstriction, but it does produce a considerable degree of vasodilatation comparable to that which is produced by lumbar ganglionectomy (figs. 1 and 2) . This vasodilatation is constantly progressive and entails a fall of peripheral pressure which becomes more and more accentuated as the experiment proceeds; it is this which ultimately causes serious harm to the vitality of the tissues.
It is therefore obvious that anv form of sympathectomy can onlv exaggcrate the vasodilatation already produced by the arterial ligation. Its purpose would be to increase the proximal collateral circuLlation, but it produces at the same time a more marked vasodilatation.
Experiments have been made on dogs showing that disturbances in the peripheral circulation, following the ligature of the external iliac artery, disappear immediately after lumbar ganglionectomy; but they do not disprove our statement.
We have shown in different papers that the arterial circulation of the hind leg of a dog cannot be compared with that of a man, as long as the sacral aorta is functioning.
We have further shown that in the normal dog the simple ligature of the external iliac artery very often does not produce any disturbances in the peripheral circulation, or, if it does, they are merely transitory. Circulation is restored without delay by wav of the anastomoses, particularly by the main branches of the sacral aorta. To reproduce experimentally on a dog the conditions which exist in a man it is indispensable to begin by ligature of the sacral aorta. Many erroneous conclusions have been published, because their authors have not taken this fundamental point into account.
During the last war Oppel in Russia and Sir George Makins in this country recommended the ligation of the accompanying vein even when the lesion only involved the artery, and experience has shown that the results are thereby improved. Fig. 3 shows that the peripheral pressure is higher on the side of the double ligature and the manometric readings even show respiratory and cardiac oscillations. How then does ligatuLre of the corresponding vein produce its effects? Are they important and really useful ?
Probably most workers in this field think that venous ligature simply produces a hydrostatic barrier limiting the flow of blood from the limb and thus raising the pressure in the capillary bed.
Our experimental work has shown us that the response to ligature or compression of the vein is extremelv complex. It produces first a fall ( fig. 4 ) in peripheral pressure which is rapidly succeeded by a rise. Arteriography has shown that this double reaction in reality is composed of two elements, vasoconstriction and vasodilatation, which do not simply follow each other but are coincident, associated and combined. Venous ligature produces a gross dilatation in the small vessels and a vasoconstriction in the main arteries and their large branches.
Besides the limitation of blood supply, the danger of obliteration of a main artery seems to lie in the general progressive diminution of peripheral pressure, which results from vasodilatation. Ligature or compression of the corresponding vein leads to a vasoconstriction which raises the peripheral pressure to a more normal level. Since this vasoconstriction only involves the large vessels, while the small vessels are dilated, the vitality of the tissues is markedly improved. Of course, there is no need to use the ligature of the companion vein in all cases of ligature of the main arterv. But there is a point of real importance in our statements, which is that the vasomotor reactions to the ligature or obliteration of the vein are quite independent of the nervous system, either central or peripheral. The patients may, therefore, benefit from these vasomotor reactions, even when one or all the nerves of the limb have been cut. The main indication for ligature or compression of the companion vein will be particu- (1) the left common iliac artery was ligated, and at (2) the right common iliac. At (3) the right common iliac vein was tied.
On the left side the peripheral pressure falls progressively for the whole of the experiment. On the right side it rises again rapidly after ligature of the vein and maintains a level much higher than the left; moreover the cardiac and respiratory oscillations reappear. (5) and (6) the vena cava was occluded. Note the difference in vasomotor response between the right and the left.
The tight limb at first showed much more marked vasocon-f striction than the left.
(From " A propos des ligatures veineuses. Etude exp6rimentale9 des r6actions vaso-motrices pe6ripheriques ", by F. Albert, Lyon chirurgical, 29, 273.) Mr. B. C. Maybury gave the results of a preliminary "follow-up," of 34 patients sufferng from traumatic false aneurysm and arteriovenous fistula treated at Park Prewett EM.S. Hospital, Basingstoke. The arteries involved w~ere internal and external carotid I case, first part axillary 2 cases, third part axillary 4, brachial 5, radial 1, common femoral I, superficial feinoral 7, profunda femoris 2, popliteal 9, posterior tibial 1, transversalis colli I. To ensure an adequate collateral circulation, the general p-olicy had been to wait two to three months in the upper extremity and three to four months in the lower before operation was undertaken, though sometimes the time of operation had to be advanced for the well-known indications of rapid increase in,the size of the sac, hiemorrhage, pain, &c.
Sympathecto-my had not been p-erformed on 'any patient, but the corresponding vein had been tied in all except one, even when a suture operation had been performed. Two patients had not been subjected to operation, one with an aneurysmal varix of the transversalis colli causing no symptoms, and the other with a popliteal aneurysm who was subjected to an injection of the sup-erficial femoral with pyelectan for an arteriogram; as a direct result the femoral and p-opliteal arteries and the aneurysm thrombosed; he suffered a serious ischaemic myositis of the anterior tibial group but was able to walk.
In the whole series of 32 patients operated on neither gangrene nor ischxemic myositis had occurred and there had been no. mortality. The absence of the latter was largely due to there having been no cas-es of aneurysms or fistulae at the root of the neck and 494 Proceedings of the Royal Society of Medicine only one of the internal carotid: the latter, an arteriovenous aneurysm of the internal and external carotid and jugular vein, treated by immediate proximal ligature of both arteries and a remote distal ligature of the external carotid (with ligation of the jugular vein) had been converted into an aneurysmal varix and, although the murmur was still present, it was less and not audible to the patient seven months later. The remaining 31 patients operated on had been cured of their arterial lesions.
Immediate proximal and distal ligature had been performed on 25 and arterial suture on 6. The latter figure was disappointing but as excuse there were only 6 aneurysmal varices, the remainder being made up of 17 varicose aneurysms and 11 false aneurysms and arterial hematomata. rhere is no doubt it is much easier to suture the hole in an aneurysmal varix than in either of the other two lesions; the hole is usually smaller and the absence of early extravasation of blood ensures the absence of a later fibrosis. Operating on an arteriovenous aneurysm meant for him at any rate two or three hours of "toil, blood and sweatt" and he was only too thankful at the end of that time to get ligatures applied. Of the 6 suture operations, 3 were completely successful, 1 partially successful (thrombosis occturred ten days later) and 2 were failures as regards patency of the vessel.
The period between the operation and the "follow-up" varied from three weeks to sixteen months, but was mainly about nine months. In all cases where ligature had been performed the systolic and diastolic pressures were well below those of the opposite side, the former usually 20 to 40 mm.Hg and the latter 10 to 20 mm.Hg.
In the case of the upper extremity the frequency of associated nerve lesions often prevented an accurate estimation of the disability due to the arterial ligature, but in the case of the lower extrcmity the arterial lesion is more often uncomplicated. Several patients complained of intermittent claudication after walking two or three miles. In a few there was very slight oedema of the leg detected only bv picking up a fold of skin and comparing its thickness with that of the opposite side. In several there was '4 in. to '2 in. increase in the girth of the leg at calf level. He vas rather inclined to explain these two changes as being due to a local "starvation cedema" rather than to the vein having been tied. It was of interest to note that two of the three patients who had had successful suture operations showed no cedema although the vein had been tied, while the third, although showing slight aedema, had had a fractured femur. Only one patient showed any evidence of superficial varicose veins.
It was clear that all thesc patients have useful limbs which, however, have a lower eirculatory reserve and will not stand up to heavy and prolonged work.
His object in giving these results was to provide a series of cases in which sympathectomy had not been performed, but in which the vein had been tied, for comparison with a similar series in which sympathectomy had been done and the vein not tied, which he hoped someone else would produce.
He wished to thank his colleagues, Messrs. White, Innes and Sames, and particularly Mr. Denys Williams, who had been responsible for the records.
He was very interested in M\r. Mlason Brown's report of cases in which he had made use of a musculo-fascial barrier in the early treatment of a partial division of an artery. He had used this procedure himself in the last war and it was also of value in the lesion known as contusion without thrombosis when a portion of the arterial wall was apt to give way up to the 21st day: the barrier converted what would otherwise be a secondary hxemorrhage into an arterial haematoma, thus affording time for some collateral circulation before ligature He had been impressed by the term "parasitic circulation" first used by Holman to describe that part of the circulation which flowed from the heart through an arteriovenous fistula back to the heart. It covered, but did not explain, the known facts, viz. the cardiac enlargement, the arterial enlargement on the proximal side, the enlarged vein and the increased blood volume. The term deserved to be more widely known and used.
